Introduction
Inductive drag of the wing is associated with the finiteness of the wing span and arises from the flow of air through the end sections, perpendicular to the main one -in front of the incoming flow. Being inversely proportional to the wing span, it decreases with increasing span. When designing the constructors in every way try to reduce the drag of the aircraft, which leads to an increase in the aerodynamic quality of the device. In this case, a decrease in the inductive drag of the wing is also one of the first to occur in thought. This, at least, can be achieved by increasing the wing span, or by preventing the flow of air through the end sections of the wing. Thus, the idea of using wing tips (winglets) arose. The wing tips have been used in aviation since the seventies of the last century, and bring tremendous fuel savings for the year. However, theoretical studies in this field began in 2012 in Azerbaijan in the National Aviation Academy [1] [2] [3] . In the mentioned studies, the influence of vertical wing tips (VWT) on the inductive drag is investigated. Various mathematical models have been constructed that reflect the influence of the VWT on aerodynamic characteristics. In the present study, similar questions are being solved for a wing with "Advantage Technology winglets" wingtip type.
Formulation of the problem
We take the following coordination system. We place the beginning of the coordinates in the middle of the wing, direct the axis of Oz along the span to the right, the axis Oy's directed upwards and Ox axis on the undisturbed flow. We define all the forces influencing on the aircraft with winglets type "Advantage Technology winglets" at a steady level flight. Due to equilibrium of these forces we determine the influence of aerodynamic forces of wingtip on the inductive drag of the wing.
The solution of the problem
The following forces effect the plane in level flight [4] [5] [6] : Here,
This force is applied to the center of the wingtip pressure. The total aerodynamic force of right upper wingtip differs from it only with the mark of the third component, so it can be written as
Obviously,
therefore, the lower indices that indicate the left and right wingtips will be removed in the future.
Then, the right and left upper part of the wingtips together create a force with components
. (1) Now we define the forces created by the lower part of wingtips (projections) (Fig 1) . Since, under the wing the air pressure is much higher than in the environment, it can be assumed that the lower left wingtip pressure force is applied to the center of pressure of the wingtip, normal to its surface. Lower wingtip camber is indicated by the letter φ , and the twist angle of the center of pressure is indicated by the letter β .
Then, with the same above mentioned argumentation, we can write Because of symmetry, the lateral forces created by the left and right wingtips, balance each other.
The amount of power generated by all four parts of the wingtips "Advantage Technology winglets", is indicated by the vector z
the longitudinal component of the vector of total aerodynamic wingtip force, which obviously reduces any drag force, and, of course, is added to the force of traction motors, 2 sinφ 2 sinφ 
Heading in the direction of flight, this force increases the thrust of the engines and reduces the drag of the wing. In the case when the angles of collapse φ 0 = and φ 0 = it has the greatest value, and when φ φ π 2 = = -it turns to zero. Angles α and β are usually small enough. The latter case is a consequence of the fact that when φ φ π 2 = = the tip turns into a wing extension with large sweep angles, in comparison with the wing itself, it also disappears. It turns out a longer wing without wingtips.
From the second equation of system (5) 
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Thus, provided the weight of the aircraft is constant, the lift of the wing with the tips is reduced, and the smallest is obtained for the wing with double wingtips of the "AT winglets" type. The remaining part of the lifting force creates aerodynamic wingtips. In this regard, the distribution of the lifting force over the entire wing span with the "AT winglets" wingtip is more even. And this leads to a decrease in the amplitude of wing oscillations and noise during flight. Note that the tip itself is also a profiled winglet and from its end there is a flow of air towards the fuselage at the upper wingtips and from the fuselage at the lower wingtips. These currents, forming with the main flow of air against motion, create vortices of relatively low intensity, flowing from the ends of the tips. The inductive drag of the wing is affected only by the longitudinal component of the total aerodynamic force of the tips, defined by formula (3).
Power zx R can be represented through the highspeed head, We express this expression in the following form
Aspect ratio of the wing. As can be seen the value of the aspect ratio makes it possible to record the inductive drag of the wing with the tips in the usual form. It is easy to see the inequality, which shows a decrease in the inductive drag of the wing under the influence of the wingtips. Since πλ πλ πλ
Substituting this into the expressions for the effective elongation and leaving only the first two terms, we have ( )
or, taking into account the coefficient of inductive drag of the wing without wingtips,
Taking into account the following formula 2 cosφsin α 2 cosφsinβ
we get the following 2 cosφsin α 2 cosφsinβ λ λ 1 .
This is an approximate expression of the wing aspect ratio with double tips.
The relative ratio of the wing is in the following form
This result can be obtained in another way. We transform the expression for the aspect ratio ( ) 
Here both λ в and в zxi С are aspect ratio, and the inductive drag of the wing with some upper wingtips. As can be seen, the product of effective lengthening of the wings with double and only upper tips on their coefficients of inductive drag is equal to the product of the wing extension without the wingtip to its coefficient of inductive drag. Thus, with increasing effective lengthening of the wing, its inductive drag decreases and vice versa.
This fundamental result can also be said as follows: when the weight of the aircraft is constant, the product of the effective wing aspect ratio with its wingtips to its coefficient of inductive drag is constant.
Alternatively, provided the weight of the aircraft is constant, the ratio of effective wing extensions is equal to the inverse ratio of their inductive drag coefficients.
We also must note the following proof of this result. From the expression for the coefficient of inductive drag for all wings 2. A system of algebraic equations containing all the forces acting on an airplane with a steady horizontal flight, which constitutes the mathematical model of the problem under investigation, is recorded.
3. It is shown that the wing tips reduce the inductive drag.
4. The aspect ratio of the wing is determined. 5. It is shown that, when the weight of the aircraft is constant, the product of the aspect ratio of the wing with its ends to its coefficient of inductive drag is constant. REFERENCE
